Importance of the core structure of flavones in promoting inhibition of the mitochondrial respiratory chain.
Flavonoids are a large group of polyphenolic compounds that have received considerable attention because of their biological and physiological importance. The flavone (2-phenyl-4H-1-benzopyran-4one) used in this work is found in some cereal grains and generates several biological activities, including: apoptosis induction, cell cycle arrest, caspase activation and inhibition of tumor cell proliferation. However, its effects on the hepatic mitochondrial metabolism are still unknown. We evaluated the effect of flavone on the metabolism of mitochondria isolated from rat liver. Polarographic experiments using 200 micromol L(-1) flavone and rat liver mitochondria oxidizing glutamate or succinate indicated that both substrates underwent: (i) reduction of state 3 respiration; (ii) stimulation of state 4 respiration; (iii) reduction of the respiratory control coefficient; and (iv) reduction of the ADP/O ratio. An analysis of the activity of enzymatic complexes in the respiratory chain showed that flavone acts between complexes I and III. Flavone reduced the membrane electric potential at doses of 100, 150 and 200 micromol L(-1). Flavone at certain doses (75-200 micromol L(-1)) reduced mitochondrial swelling in the presence of valinomycin and KNO(3), suggesting that flavone could induce changes in mitochondrial membrane properties. These results demonstrate that the inhibition of mitochondrial enzymes in the respiratory chain coupled with the effects on membrane properties are promoted by the core structure of flavones, and these effects may be in part responsible for the cytotoxic effects of flavones.